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The Uze af the Rasch Measurement Model

ln Develﬁpﬂﬁ.ﬂntal Anaiyses Qf ol
‘children's Self-Concept’’

ED137386

‘Wayne M. Garrison ¢
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'The asséssmEﬂt'éf cﬁaﬁgé in'affectiVE‘béhaviérs,has-”'
heceme an lmpéftant concern Df educatsrs, partlcularly in

ingtznces where ev1&ence is sgught regaialng the effects éf 

pLaﬁned 1ntervent1gns on . affectlve Qutcsmes. ln azeas cf

research on self-cancegt 1n partlcular, sevaral studles
have attemptéd ta Eanstru:t a develgpméntal p;cture éf thlS
aspect af human behav1@r {e.g., Abbele, 1957- Carpent&g &
Busse, 1959, Stanwyck & Felker, 1971) fgr the purpose Qf

understanalng further the nature of the grawth or change

process. Whether or not these studles adequately aadressed;“

'the lssue Gf age changas ;n EEleEGnGEPt remains an Qpen
unestlgn due to the use of cress séctlanal research methcd= -

nggy. Hawever, 1éng1tud;nal research alss has been canducteﬂ

1n th;s regard (Felker, 1972,,1976; D Malley and. Bachman, 1976;

Stanwysk 1972)

Thls paper is based in part on the flrst authér 5 dgctaral
ﬂlssertatlmn at Puraue Universlty

Th;s fesearch was Eupparted by an. NIMH grant to Dgnald

. W. Felker (RO1-MH-19384-02) and by a grant from the Purdue
Research Faundatlan (0674 SE l?ﬁ?S)tQ the secand autha:i ;;,




Unfartunately, a review of existing research literature
on self-concept reveals incansist;n&iés and wide-ranging dif-
ferences in the findings reported. It may be that comparisons
among studies have suffered most because of diffé:énées in
the insﬁrumeﬁts used to measure the relevant behaviors, lack
of definitional clarity in thezcshcepté studied, as well as
in the sampling procedures emgicged, and even Prageaurél éif%
ferences in testlng c 'a’j5’fs., o

From a psychametrlc pe:spectlve, still another grablem
the use of repeated measurements from a speclfled pgpulat;gn
of testatakérsg Aadresslﬂg this prsblem, Anders@n (1976) Easéé
the question as to wheﬁher growth or change scores on a par- |
tiéular ’ff tive ;easure éculé Be inﬁerpreteﬂ as reflecting

behavioral changes on the varlablé(s) cf 1nterest among the

individuals tested, or whether the tast 1tems themselves

undergo some change over time. That is, Anderson suggesteé
that the use of traditional measureﬁenﬁ models may confound
behavioral changes among ﬁérséns with changes cvéf time in 
the item chafactezistics thémselves; What would bé'uséfﬁl,
then, iéMQrééf to measure behav;oral change on some psycho-
vlagiéal construct would be a set of items whose psychametr;ei
properties remain invariant over time. ’ '
cQupled with the-measurément ch§efns'éxpreSSEa abcveﬁ
is the problem of generalizability of research findings

derived from an experimentally accessible population to some
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thearétically lazgar target papuiati@n? Because such
generalizations require thorough knowledge of the charac-

teristics of bcth the sampled and intended populations

(information that ﬁay be either unavallable or unknown to
a researcher), generalizability fémains a major obstacle in
behavioral research. Qn‘this issue, Rasch (1960) noted the
strong interdependence between statistical tools and charac-
teristics of the particular sample of persons selected for
study. When traéitignal models of measuréﬁ%nt éré used,
Rasch demonstrated that the psychometric §r@pertiésréf tests
are not specific to the instruments themselyes and may vary
markedly with the -sample studied. Thus, an indiviaual?s.
score on a test is largely depenﬂent for its méaning upon’ a
particular set of items and a particular sample of test-
takers.

During the 1as£ decade, the topic thiatéﬁt_trait models
has received the attention of measurement specialists as a
means of improving educational assessment Practicésg The
particular model aiﬁaneeﬂ by Rasch (1960) has been described
as Pravldlng ;nd;vldual measurements gf behavior that are
lndependént of either the sample of pEISQﬁS from whom the
measurements vere tha;ned or the part;cula: set of items
used té’méasure a given behavior. ’MéfEGver{hit'has,been"
claimed that, if an instrument can be demonstrated as fitting .
the model, any sﬁbsét of ealibfated items will prgviaé'éémpa—

rable measures of the behavior in qguestion. Thus, Rasch has
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suggested that an instrument possessing the general charac-
teristics of his measurement model would become analogous to

a yardstick used t

o

measure the length of physical objects.
The purpose of this study was tc examine the usefulness
of the Rasch logistic measurement model for longitudinal
research on change in affeﬁtive beha¥iérs of children. Specifﬁ 
ically, ev vidence was %Quqht regarélng the degree to which
the Rasch maéelléla;ms were ‘substantiated in the measurémen;
of affecﬁive beha&igral sutc@ﬁés_ VI"t’*tina the claiﬁs afi
the model, speclal attention was given to the issue of item

subset equivalence.

METHODOLOGY
Examinee Population
 The primary sample for this study consisted of 1,927

velementazysschaal children for whgm!meaSD:és of self-concept
had béen ébtalnea aurlng Segtember, 1972, May, 1973, and
Saptgmbar, 1973, as gart of a 1Qngltudlnal study DE Chlldféﬁ s .

f-conc pﬁ development (F elkerf l 72) . Test;ng was c@nducted 7

[

se I 1

'unaer classroom candltlans using four schgals in narthwestézn
Indiana.

Instrumentatlcn

The. Piers-Harris Self-Concept Scale (Piers & Harris; 1964)
was used in the present study as the measure of self-concept.

In its original torm, the scale includes 80 declarative statg-

ménts;.criginally-develcp | from Jersild's (1952) categories,
and regquires the examinee to respcnd either yes or no on the
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basis of whether or n@treacb statement is congruent with

the examinee's perception of him or herself. The authors
tegaztéd that the instrument was devalcged as a measu of

eneral self-concept. However, a fegent review of research

m‘

o]

n- the instgument {Shavelson, Hubner & Stanton, 1976) sug-
gests the PréSEﬁGe of several differernt dimensions, with

general se lf -concept (total scores on the scale ) possibly

reflecting a relatively enduring characteristic of the

individual test—takei.

The test responses obtained during Séptémber,'lgézi from
a random sample (without replacement) of 1,000 gﬁbﬁeéts drawn
from the total examinee gapulatian were used t@mgaligﬁate_thg
Piers-Harris Scale. Because calibration of an iﬁéﬁfﬁﬁéﬁt

rarely

accomplished in a single computer run, a serie§ of

I
Lul

analyses was required in order to prcduéé a final setiéf
items whose properties satisfied the assumptions ﬁnderlying
the application of the Rasch measurement model. The CALFIT
éamguter algazithmr(Wright & Mead, 1975) was used to calibrate
the scale and, hence, to estimate the Rasch person and item |
parameters explicit in the méasurement médel.

Following the sequence of test cal;bratlans n@tea‘abéve,
a final set of 25 1tems (fram an erglnal pacl Gf 80) that
fit the Rasch formula tl@n was thalnedir To test the mcdal'
ciaim that i;l subset of ;tems fram a callbrated pggl ﬁf 1temsr
in qu st n, subsets af 16 ;temsreach were drawn rando 'ly

(withéut’repléceﬁént)'fr@m the 25 calibrated items. The




détérminatian of the number of items to be iﬁcluééd in these
subtests (k = 16) was based upon the results of a study conduc-
ted by Garrison (1976), indicating that this number of items
Was necessary to establish an average stability Ggeffiéient éf
.65 between testing times. -

In order to examine the effectiveness of an intervention -
program (Felker, 1972) on the development of individuals'
self-canéepg the test data were analyzed using a repeated
measures analysis of variance,désign (Winer, 1971). Analyses
were performed separately for each sex agdueansisted of two
Egéﬁéén (or crgsséﬂ) factors (éﬁperimental vs. cantrélrtreatﬁ
_(cr nested) factor (tlme of testing). Thus, the aéPéﬁaEﬂt
measures far the analgses canslstei of tatal scores ébta;ned
by examinees on. each of the fglch1ng 1nstrument farms.:(l)
the Saaltem erglnal Plerséﬂarr;s,SGale, (2) a 25—1tem ;1*151;1:‘1.1-=~
ment composed of items fitting the measuremept model and (3)

fifteen (15) 1éﬁitem tests égmpssed gfﬁitems;drawn Ianagmlg

from the set of 25 calibrated items. The tesults_éf éach'éf':f"”{

i

the repéated méaéufes_;’aiy" of varlance were compared to
ﬂeterm;ne whether self—canaegt changes over time were manlﬁ
fested can51sténtly for each Df the dlfferlng test fgrmats

Studled.



RESULTS

Using the response data obtained from 924 male and female
pupils in gradés 2 - 5 over a one-year period, répeated measures B
analyses of variancemygge used to examlne the c§n51stancy of |
self-concept changes manifested over time when the test stimuli
were manipulated déliberatéiy- 7;n7§;d§r té avoid canfsﬁnding
of sex differences in self-concept develﬂpmgﬁt with the more
méaningful differéﬁcésrunéer investigation in this study, the
'data thalned from malés and fema iﬂg ﬁéré analyzéd separatgly;
Table 1 summarizes the :ésults of analyses using scales ¢cmp§se§
of 89,725, and 16ﬁi£emsrfar the male examinees_“ Excegﬁ for the |

mean square error terms, the cell entries represent F-ratios.

The analys%srgafférmeé'an béth the 80-item and 25-item
sets uﬁilizea idénti@al"iﬂsﬁrumentg, reé?éctiféiyg_avér three
iiffé:ajt times @f measurement. HQWEVErg'it‘must beiﬁétéé
that each of the 1E*$tém sets differed from one time éf'méas%
vurement to angthér; The varlatécn amDng the lE‘ltEm séales
">was 1ntraducéd in eéaer to test the Raschvclalm'that “any""
'?ééitidn alangtﬂgmg 1ahent cantlnuum.

" An é amlnatiaﬁ Df thé data prav;ded in Table 1 1nd1§ates
that the slgniflcant éffects observed for thé Sﬂfltem self-
7jcencept 1nstrument generally ééntlnuaﬂ ta bé manlfasted w;th-fa~7

Ctha use. gf 25 and lE Ltems.: In partlcular,gthe main effectv'




due to the éxpariméntal treatment was consistent. Upon
further examination, ;t was found also that, for each compar-
ison of the treatment- .means, thé expe ental group scored
significantly higher than did the control group of respondents.
For all analyses, total test scores were exgréssed in the
Rasch log metric. |

The T (time of measurement) main effect also showed
consistency among the analyses presented in Table 1 and,
generally, reflected an upward movement from Time 1 to Time 3
| of

in terms of mean self-concept. In the case the treatment

by ﬁimercf_méasuremént interaction (A x T), the findings were
not as élééfly'iﬁtéfprétabléi That is, the significant inter-
action observed from the BD—ltem data was. manlfested in anly
‘50% of the analyses gé:farmed using fewer items. » |

i Thé results of analyses Qf ﬁa nce perfcrmed on the

selficancept data for the female examlnEEE are presentéd in

Table 2.

As was found for the results of analyses pérfarmed uQLﬁg
‘the male r'fpgnﬂents, both the A and T main eﬁfects tended tc
show canslstency over - the- dlfferlng test farmats., Hawever,

the A x B and A x B X T 1nteract1ans ébSEIVEa far the BD 1tem

data set CQDSlStEﬂ 1y fa ;led tg appear ;n subsegupnﬁ analyses e

us;ng fewer items. While the r ason for ‘this f;ndlng was not




clear, it was speculated that the r%ducti@n;in ﬁéta; test
sccéé variance for the l6-item subtests (attributable to
test length and similar item discrimination indices) may
have accounted for-the "loss of power" in gnc@vering these
subtle intéfaatigns; h B

A somewhat different pattern of results than those
described above was gbtai@ga from an examination of the data

contained in Table 3.

Table 3 details the proportion of total variancé attributablen_'
to each éf tﬁe expeziﬁeptal effects reéching'statistiéal sig?
nificance for the test fcrmats'étuaiéd; Whilé the differences
in the proportions repsrtea are probably too. small tc be
théoretlcally 1mgartant, it 15 1nterest1ng, ngnetheless, tg
note the éffects of reducing thé tatal‘number cf test 5t;mul1v
on the résult;ng prapgrtlans.

For the male résgcndents, reducing the number of test
items to 25 and 16, respectlvely, resulted in ‘some galn in the -
,prcpcrti@n éf,varian;erattributable;te the experlmental ;nte:*
vention. However, whétever gain resulted for the male*respcnsr'
rdénts was cffsat by a decreasé in the same grapgrtign Gf varlanée
 attr1butab1e to thé exg%rlmEntal treatment among the femal 7

:espandents._ Thus, the effects Gf f;ttlng a set cf items tgb

“the Rasch lcglstlc mcael ‘resulted 'in some efflclency and




cans;stency of the changes manlfested in males over time,
while the same conclusion could be drawn énly tenuously for

the female pnpulation of respondents.
DiECUSSIDN AND CDN&LHSIDNS
The present study was conducted to examine the ﬂsefuigess
of the Rasch logistic measurement model in ﬁevelcgmenﬁal stﬁdies
of children's self-concept. A calibration analysls of the
Piers- Harrls Self-Concept Scale (Piers & Harris, 1964) resulted
in the identification of a set of 25 test items that fit the asé
sumgti@né of the model (Garriscﬁi 1976). 1In fitting'thé méﬁél V
to the data, it was ébsérved that a 1arge proportion of the
Vtgtal number af ;tems ccnta1ﬂed in the intact instrument were}
d;scardedi Héwever, the reduct;gns in numbér gf tést stlmul;
Vused to asséss grgwth or change alang an affectlve dlméﬁsléﬂ
daid nct appear to alter markedly the c@nElus;@hs drawn frcm
analyses af data collected u51ng thé 1arger item- Eaal. Thus,
if one is willing to accept slightly less control in an experi-
mental context, it:apgéars reasonable that Rasch calibratian;
~pProcedures may be useful in constructing tests which are uni=- -
dimensigﬁal and GGRSidefably sh@rter’in over~all length than
those typically utilized ;n psychglaglcal research Méfé“
;mpartantly, the unidimensional nature of Rasch cal?'*ated
: tests (Rasch 1960; erght & Mead 1975) may well serve ‘to

clarify the nature of the canstruct hélng measured.

Wlthln the l;mlts éf statlstlcal prcbablllty, then, th%

-items requlred to measure g:cwth or change along selected

11

Rasch mcdel was faund ta be useful in raduclng the number cf}fwgmmuj
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psychological characteristics. Furthermore, as Anderson (1976)
noted, if one is to accurately estimate chaﬁge among indivia—

uals along an underlylng candt:uct, then it is nec ary to

devg;ap instruménts with meaniﬁgfulvun;tsg‘_ngevargrthe“

asse t on that "any" set of calibrated items may be used to

measure a person's position along some latent c@ntinuumvrepre-

sents a significant departure from the traditional approach to
,eéuating instruments. Yetf if it ecan he determined that item
- sets that have not been matched for difficulty provide the

same inf@rmatian about persons as do 1nstruments that have beeﬁ

eéuate; usi ng traditional prccedurés, then the classiral test

theory r Equlreménts far equating 1nstruments (i. e., equal ;tem

-

- ,diff;cultles, dlscrimlnatlcnsf means and var;ances),may be un-
necessary.

In c@nclusian, research on the application of the Rasch
”measurem%nt model has been llmlted prlmarlly to the measu:ement
of intelligence or achlevementﬁralated DutEDmES; Yet, an
examlnatlgn of the conditions speclﬁled by erght and Mead

-_(1975) for the use cf the m@dei ‘suggests that it may have util;:
ity also in the measurement of affective behEVLQrs.A,Fﬁttre 7
reseérch on the vélidity of the méaél may:seekwtc pursﬁe‘éfidenggi
for the mcaél?s claimsralang 1éngitudinal avenues. Whereas much -

attentlan has an been devcted té the rabustness of the m l

uch more éffgrt must be expended 1n

, establlshlng the mﬂdel's utilit y w;thln an Experlmental cantextq,
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L]”f;[fGrade ( ) -
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Table 2""r~1 " f':,:”;:i'::fQ;.ii_f55'
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Table 3

Ercpartlan af Total VarianQE’ 
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* Prcpc:tlans appearlng in: thls eslumn represant averages based@fﬁ;f}

'f upon_the analyses of variance of the 15 sets of 16 items

randcmly d:awn fram the callbratad set af 25. ;tems.‘ffWwagxiiwf:,
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